In vitro cytotoxicity assay to evaluate the toxicity of an electrophilic reactive metabolite using glutathione-depleted rat primary cultured hepatocytes.
Glutathione plays an important role as not only a scavenger of reactive oxygen species but also in the conjugation or detoxification of electrophilic reactive metabolites, which has been thought to be one of the causes for idiosyncratic drug toxicity (IDT). Therefore, toxic responses to the reactive metabolites have been expected to be expressed more strongly in a glutathione-depleted condition. In the present study, we attempted to establish an in vitro cytotoxicity assay method to evaluate the toxicity of the reactive metabolite using rat primary cultured hepatocytes with cellular glutathione depletion by l-buthionine-S,R-sulfoximine. Also, we investigated whether the IDT risk is predictable by comparing the cytotoxic sensitivity between glutathione-depleted hepatocytes and untreated hepatocytes. Consequently, 10 drugs of 42 approved drugs, which were classified into 4 IDT categories (Withdrawn, Black box warning, Warning, and Safe), demonstrated higher cytotoxic sensitivity in the glutathione-depleted hepatocytes. Furthermore, a correlation was observed between the incidence of drugs with higher cytotoxic sensitivity in the glutathione-depleted hepatocytes and the IDT risk. The incidence was 50% in the Withdrawn category, 38% in the Black box warning category, 22% in the Warning category, and 8% in the Safe category. These results suggest that the IDT risk of some drugs may be predicted by comparing the cytotoxic sensitivity between them. Additionally, this method may be useful as a screening in the early stage of drug development where leads/candidates are optimized.